The purpose of this study was to examine whether the superior colliculus is involved in intermediary cognitive processes such as memory, movement preparation, and peripheral attention. To answer this question, we recorded single cell activities in the superior colliculus of monkeys trained to perform a series of visuo-oculomotor tasks: delayed saccade task (SACD), saccade task with overlap target (SAC.O), and attention task (ATT). We recorded 141 neurons showing tonic activities related to the tasks. Depending on the predominance of the activities among the three tasks, we classified the tonic neurons into four types: (1) visuomotor (greater activity in SACO), (2) mnemonic motor (SACD dominant), (3) attention (ATT), and (4) nonspecific. Among 108 neurons recorded in the intermediate layer, 13 were of a visuomotor type, 15 were of a mnemonic motor type, and 13 were of an attention type. The other 67 neurons were of a non-specific type. Of the 33 neurons in the superficial layer, many neurons were of the non-specific type. These results suggested that the tonic activities in the superior colliculus are related to memory of the target location, preparation of saccades and peripheral attention.
Introduction
The superior colliculus is unique in its dual role in sensory and motor functions. Most of neurons in the superior colliculus show phasic responses that are either sensory (visual) or motor (saccadic) (Goldberg and Wurtz, 1972; Wurtz and Goldberg, 1972a; Mays and Sparks, 1980) . It is thus thought that the superior colliculus plays a key role in sensory-motor conversion, as seen in orienting response (Schneider, 1969 1973) . However, motor action is not always an immediate consequence of sensory inputs; it can be selected, remembered, and prepared (Andersen et al., 1987; Goldman-Rakic, 1987; Hikosaka et al., 1989c; Goldberg and Bruce, 1990) . The objective of the present research was to examine whether the superior colliculus is involved in such intermediary cognitive processes.
For this purpose, we trained the monkeys to perform the following visuo-oculomotor tasks and recorded single cell activities in the superior colliculus while the monkey was performing the tasks. In a delayed saccade task (SACD), the monkey was required to make a saccade to a remembered position of a peripheral target light which had been cued a few seconds before (Hikosaka and Wurtz, 1983a; Matsumura et al., 1992) . In a saccade task with overlap target (SACO), a peripheral target light remained on, and the monkey was required to make a saccade to the visible target a few seconds later (Hikosaka and Wurtz, 1983a; Hikosaka et reserved 
